Characteristics of synthesized compounds
3-Acetyl-30-diethoxyphosphorylbetulin 5 ( 1 H, 13 C and 31 P NMR spectra) …………………….. 3 30-Diethoxyphosphoryloxybetulonic acid 6 ( 1 H, 13 C and 31 P NMR spectra)………………….... 5 29-Diethoxyphosphorylbetulonic acid 7 ( 1 H, 13 C and 31 P NMR spectra) ……………………..... 7 3-O-Acetyl-30-diethoxyphosphorylbetulinic acid 8 ( 1 H, 13 C and 31 P NMR spectra).………...… 9 30-Diethoxyphosphorylbetulinic acid 9 ( 1 H, 13 C and 31 P NMR spectra) ……………………….. 11 29-Diethoxyphosphorylbetulinic acid 10 ( 1 H, 13 C and 31 P NMR spectra) ……………………… 13 30-Diethoxyphosphorylbetulinic acid 11 ( 1 H, 13 112.9, 80.9, 71.2, 68.3, 61.9, 60.5, 58.5, 55.3, 50.2, 50.1, 47.7, 42.7, 41.0, 40.9, 38.4, 37.8, 37.1, 37.0, 34.1, 33.9, 33.6, 29.2, 27.9, 27.0, 26.9, 23.7, 21.3, 20.9, 18.4, 18.1, 16.4, 16.2, 16.0, 14.7; 31 179.9, 149.4, 109.8, 69.1, 63.9, 63.9, 56.2, 54.9, 49.8, 47.3, 42.4, 42.2, 40.6, 39.6, 38.4, 36.9, 36.7; 34.1, 33.6, 32.0, 31.9, 29.7, 26.7, 26.6, 21.5, 21.0, 19.6, 16.2, 16.2, 16.0, 15.8, 14.6; 31 179.8, 167.5, 111.2, 61.3, 61.2, 58.5, 56.2, 54.9, 50.7, 50.5, 50.0, 49.7, 47.3, 42.5, 40.6, 39.5, 38.2, 37.0, 36.9, 34.1, 33.6, 32.0, 30.5, 29.6, 26.7, 25.9, 21.3, 21.0, 19.6, 16.4, 16.0, 15.8, 14.6; 31 1, 112.9, 80.9, 61.9, 58.5, 56.2, 56.1, 55.4, 50.4, 50.3, 42.4, 40.7, 38.4, 38.3, 38.1, 37.8, 37.1, 36.7, 36.3, 34.3, 32.1, 30.9, 29.6, 27.9, 23.7, 21.3, 21.0, 18.4, 18.2, 16.4, 16.2, 16.0, 14.7; 31 149.5, 109.7, 79.0, 69.1, 63.9, 63.9, 56.2, 55.3, 50.4, 49.9, 42.4, 42.3, 40.7, 38.9, 38.7; 38.3, 37.2, 36.7, 34.3, 32.1, 32.0, 29.7, 28.0, 27.3, 26.7, 20.9, 18.3, 16 167.7, 111.2, 78.9, 61.2, 56.2, 55.3, 50.7, 50.4, 50.0, 42.4, 40.7, 38.9, 38.7, 38.1, 38.1, 37.2, 37.0, 34.3, 32.0, 30.5, 29.6, 28.0, 27.3, 26.0, 20.8, 18.3, 17.1, 16.4, 16.1, 16.0, 15.4, 14.7; 31 145.11, 112.9, 79.0, 62.0, 62.0, 61.9, 61.8, 56.3, 55.3, 50.6, 50.5, 46.1, 42.4, 40.7, 38.9, 38.7, 38.3, 37.2, 36.7, 34.3, 32.1, 31.3, 29.7, 28.0, 27.4, 26.5, 21.0, 18.3, 16.4, 16.1, 15.4, 14.7; 31 172.1, 149.4, 110.1, 81.0, 69.1, 63.9, 63.9, 56.4, 55.1, 49.9, 49.8, 45.0, 44.0, 42.4, 42.2, 40.6, 38.1, 37.9, 37.8, 37.2, 36.6, 33.9, 32.4, 32.0, 29.8, 28.8, 28.5, 28.4, 26.4, 23.9, 21.0, 18.3, 16.9, 16.8, 16.3, 16.2, 16.2, 14.5; 31 -3-O-(4',4'-dimethylglutaryl) 4, 182.0, 172.9, 131.3, 114.3, 80.8, 69.1, 63.9, 63.9, 60.5, 56.4, 55.1, 50.0, 42.3, 42.2, 41.6, 40.6, 38.4, 38.0, 37.9, 37.1, 35.0, 34.9, 34.0, 32.0, 30.8, 30.2, 29.8, 28.2, 26.5, 24.9, 24.5, 24.2, 23.7, 20.9, 18.2, 17.0, 16.3, 16.2, 16.2, 14.6; 31 -3-O-(3',3'-dimethylsuccinyl) 182.0, 170.5, 111.3, 81.3, 61.3, 56.6, 55.1, 50.1, 49.6, 49.5, 45.5, 42.3, 42.2, 40.7, 40.5, 38.2, 37.9, 37.2, 37.1, 33.9, 33.8, 30.9, 30.6, 29.8, 29.7, 28.4, 28.0, 26.8, 26.8, 25.7, 24.3, 23.6, 18.4, 17.3, 16.9, 16.5, 16.4, 16.3, 14.7; 31 -3-O-(3',3'-dimethylglutaryl) 172.0, 80.9, 68.3, 61.3, 60.6, 58.5, 56.4, 55.1, 50.0, 49.8, 45.1, 45.0, 44.2, 43.8, 42.3, 40.5, 37.9, 37.8, 37.1, 37.0, 33.9, 32.8, 32.4, 32.0, 31.0, 30.5, 29.6, 25.7, 23.8, 20.8, 18.2, 16.4, 16.2, 16.1, 16.0,14.6; 31 181.8, 173.0, 80.8, 61.4, 56.4, 55.3, 50.1, 42.3, 41.6, 41.5, 41.2, 40.7, 38.7, 38.2, 37.9, 37.1, 37.0, 35.0, 34.1, 33.9, 32.0, 30.7, 30.0, 29.7, 29.6, 28.1, 25.9, 25.0, 24.8, 24.5, 23.6, 20.8, 18.2, 16.4, 16.2, 16.1, 16.0, 14.6; 31 182.2, 170.6, 110.6, 81.4, 61.9, 61.8, 56.7, 50.6, 49.6, 42.4, 40.7, 40.5, 38.3, 37.9, 36.9, 33.9, 32.0, 30.9, 29.8, 28.5, 27.3, 26.9, 24.2, 23.6, 21.0, 19.7, 18.4, 17.4, 16.9, 16.6, 16.4, 14.5, 14. 
30-Diethoxyphosphoryloxy-3-O-(3',3'-dimethylsuccinyl)betulinic acid 12a

30-Diethoxyphosphoryloxy-3-O-(3,3'-dimethylglutaryl)betulonic acid 12b
30-Diethoxyphosphoryloxy
29-Diethoxyphosphoryl
29-Diethoxyphosphoryl-3-O-(4',4'-dimethylglutaryl)betulinic acid 13c
30-Diethoxyphosphoryl-3-O-(3',3'-dimethylsuccinyl)betulinic acid 14a
30-Diethoxyphosphoryl-3-O-(3',3'-dimethylglutaryl)betulinic acid 14b
Yield 27%; mp 129-131 °C; Rf = 0.22 (chloroform/ethanol, 15:1, v/v); IR (KBr) ν (cm −1 ): 3325, 2947, 1701, 1728, 1221, 1028, 789; 1 182. 1, 177.1, 172.1, 81.0, 68.3, 62.3, 58.6, 56.5, 55.1, 50.5, 49.8, 45.0, 44.1, 42.3, 40.6, 38.1, 38.0, 37.8, 37.2, 36.6, 34.0, 32.4, 34.1, 32.1, 31.0, 29.7, 28.8, 28.5, 28.3, 26.2, 23.9, 21.0, 18.3, 16.9, 16.8, 16.6, 16.3, 14.6; 31 
